Background and Aims: Quality of marriage exerts a great effect on quality of life [QOL] and health outcomes. Few data are available on the effects of Crohn's disease [CD] on quality of marriage. We aimed to clarify whether and how CD affected the marital relationship. Methods: Web-based questionnaires were created including an ENRICH marital inventory, a general QOL survey [SF12], a short Inflammatory Bowel Disease Questionnaire [SIBDQ] and a modified Harvey-Bradshaw Index [HBI]. Married patients were enrolled through the outpatient registration system and diverse social media websites. Controls were subsequently enrolled and matched with the ratio of 1:1 through invitation emails and internet advertising. Results: A total of 243 patients completed valid questionnaires and then 243 matched individuals were enrolled. Male patients were more affected, representing a significantly reduced total marital score. CD impaired the dimensions of idealistic distortion and marital satisfaction in both genders. There were correlations between quality of marriage, SF12, SIBDQ and HBI. Mental scale of SF12 correlated best with the marital relationship, indicating more significant involvement of mental adjustment. Multiple linear regression demonstrated that spouse's educational background, duration of marriage from disease onset, enteral nutrition, hospitalisation in past 12 months, and number of previous hospitalisations, independently impacted on quality of marriage. Conclusions: Certain aspects of the marital relationship were impaired in CD patients, especially in male subjects. In addition to medication, mental interventions should be given attention to improve the marriage of CD patients. Despite some novel findings in this study, this research orientation deserves more attention.
Introduction
Crohn's disease [CD] is characterised by transmural inflammation that can affect any part of the gastrointestinal tract. It is widely recognised that CD has genetic susceptibility and involves an abnormal response of the immune system to the external environment. 1 Early onset of disease, intermittent relapsing and remitting characteristics, and disease-and treatment-related complications coupled with other social and emotional factors, adversely impact on patients' healthrelated quality of life [HRQOL] . 2, 3 Patients with CD are therefore predisposed to a lower HRQOL in contrast with healthy individuals. 4 Quality of marriage is defined as a global evaluation of the marriage on several dimensions consisting of positive and negative aspects of marriage such as support and strain, attitudes, and reports of behaviours and interaction patterns. 5 A large body of evidence has demonstrated the important role of quality of marriage in determining QOL. 6, 7 Additionally, high quality of marriage, associated with mostly positive attitudes toward one's spouse along with low levels of hostile and negative behaviour, 5, 8 is associated with better outcomes in many medical illnesses. 8 In this respect a number of studies assessing the effects of quality of marriage mainly focused on the cardiovascular disease. [9] [10] [11] For instance, Rohrbaugh et al. prospectively enrolled 189 patients with congestive heart failure and found that quality of marriage significantly predicted survival irrespective of severity of illness at baseline. 11 That high quality of marriage helps patients manage stresses, and adhere to medication and the recommendations of the physician, may be parts of the explanation.
Thus far a tremendous amount of literature has been published to shed light on the impact of CD on QOL and their interactions. However, to our best knowledge, there have been no studies to investigate the disturbance of CD in terms of quality of marriage. Improving marital relationship is beneficial for helping couples adjust and make the transitions through the stages of chronic illness, which is an important developmental step against chronic illness.
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Hence it is prudent to assess the intimacy of CD couples and attach importance to the quality evaluation of marriage during the management and intervention of disease.
In this preliminary study, we made the first attempt to determine and distinguish affected dimensions in the cohort of married patients with CD, and analyse the correlation between quality of marriage, QOL, and disease severity. This is the first study to assess marital relationship in couples with CD, and the findings may offer a new research direction and trigger more investigations, with the ultimate goal of optimising the interventions and further improving the QOL of patients with CD.
Materials and Methods

Patients recruitment
This is a cross-sectional study with participants recruited by various methods which included outpatient registration system, the interest groups based on the QQ online-chat software, the Chinese IBD Forum [www.ibdlife.info] and other social media websites such as [www.haodf.com] and [tieba.baidu.com]. CD patients aged 18-65 years were eligible for screening if married. Brief introduction of this survey with the concrete topic concealed was sent by text message to our previously registered outpatients with CD and was meanwhile advertised on various websites. Free consulting service was promised as a nominal incentive for completion of the survey. Every patient willing to participate left a phone number and was subsequently contacted for more detailed information. Capacity to understand and answer the questionnaires was also judged. Electronic informed consent with signatures was obtained from the final participants as well as the medical records if needed. The questionnaire used was web-based and designed by the secure third-party survey provider WenJuanXing [www.sojump.com]. The answer time was monitored automatically, and several trap questions were set without telling the patients in order to ensure the validity and reliability of the results.
Controls with the ratio of 1:1 were subsequently enrolled,, specifically via the service of WenJuanXing [www.sojump.com] which has a huge sample resource, through invitation emails and internet advertising. Controls were well-matched for gender, living area, and financial status. For comparability, all participants in the present study were classified as two cohorts: Cohort 1 encompassed only those having children, whereas Cohort 2 consisted of all subjects.
Survey instruments
Two disease-specific surveys were used. The short Inflammatory Bowel Disease Questionnaire [SIBDQ] assessing the IBD-specific QOL was a well-established, 10-item outcome measure including the social and emotional domains as well as physical symptoms. 13, 14 The modified Harvey-Bradshaw Index [HBI] 15 developed on basis of the original version of HBI was likewise administered to the patients with CD.
Two disease-independent surveys were selected to be completed. The Short Form-12 [SF12], a short alternative to the SF36, contains a subset of 12 items from the SF36 health survey including physical component summary [PCS] and mental component summary [MCS] scales. 16 The ENRICH inventory, originally developed by Olson, 17 was used in the present study. It is a 124-item self-report instrument that comprehensively measures quality of marriage using a five-point Likert scale in 12 dimensions: Idealistic Distortion, Marital Satisfaction, Personality Issues, Communication, Conflict Resolution, Financial Management, Leisure Activities, Sexual Relationship, Children and Parenting, Family and Friends, Equalitarian Roles, and Religious Orientation.
Statistical analysis
Here we defined the Olson total score 1 [OTS1] as the total quality score of marriage in Cohort 1 computed by adding each score of all 12 dimensions. Olson total score 2 [OTS2], reflecting quality of marriage in the Cohort 2, was the sum of each dimensional score excluding 'Children and Parenting' because of the inclusion of subjects without children in the Cohort 2.
Differences between two groups were tested by independent t test for normally distributed variables and with Wilcoxon ranksum test for skewed distributional data. As for multi-group comparisons, one-way ANOVA was used in the case of homogeneity of variance, and the Bonferroni post hoc method to analyse the intergroup differences. One-way ANOVA with Welch correction and the Tamhane post hoc method were chosen in case of unequal variances. Associations between total marital scores [OTS1, OTS2], QOL, and disease severity [HBI] were assessed with Pearson correlation analysis. Multiple linear regression was adopted to identify the factors influencing quality of marriage. All variables were simultaneously included in the multivariable analysis.
All p-values were two-sided, and p <0.05 was considered statistically significant. All statistical analysis was performed using IBM SPSS for Windows version 19.0.
Results
Patient characteristics
Those who submitted the questionnaires with key data incomplete were automatically eliminated by the website system. A total of 255 couples completed the entire survey from December 2014 to February 2015, 243 [95.3%] of whom finished valid questionnaires. 243 healthy individuals were subsequently enrolled, serving as controls. Demographics are presented in Table 1 . CD patients consisted of 173 males and 70 females, with an average age of 34.5 ± 6.9 and 37.5 ± 9.5 years, respectively. 
Comparison between CD and matched control
Gender has always been an important factor in previous studies, 7, 18 hence data were analysed overall and by gender [ Figure 1 ]. Male patients with CD represented a significant reduction in overall quality online], CD impaired the dimensions of idealistic distortion and marital satisfaction and improved the score of equalitarian roles in both genders. The levels of sexual relationship and children and parenting were remarkably decreased by CD in men rather than women.
Association between OTS and other index
Among the patients having children [ Figure 2 , Figure 3 Given the complexity and multidimensional nature of the marital relationship, we further conducted correlation analysis on every component of marital relationship separately in an effort to specifically ascertain the parts affected [Supplementary Table 2, available as Supplementary Data at JCC online]. Financial management, leisure activities, and sexual relationship turned out to be the aspects most affectedcted by the mental condition of patients.
Contributing factors of OTS
The influence of many possible factors on total marital score [OTS1, OTS2] was calculated with multiple linear regression in Cohort 1 and Cohort 2 of patients [ Table 2 ]. On the basis of the overall population, five variables, including spouse's educational background, marriage duration affected from disease onset, use of enteral nutrition, hospitalisation in the past 12 months, and number of previous hospitalisations, were found to independently predict the OTS2. When simply selecting the patients with children for analysis, we found that use of enteral nutrition, hospitalisation in the past 12 months, and number of previous hospitalisations, were incorporated into the regression equation of OTS1.
The two cohorts were then divided into several subgroups according to the above factors. As shown, those patients whose spouses had an associate degree or below suffered worse quality of marriage demonstrated by lower scores of financial management, leisure activities, and OTS2 [ Figure 4A ]. Interestingly, treatment with enteral Other medications include thalidomide, methotrexate, and tripterygium glycosides. As a patient may receive a combination of several treatments, the sum is more than 100%.
nutrition significantly improved quality of marriage in patients from both Cohort 1 and Cohort 2 [ Figure 4B] . Surprisingly, number of previous hospitalisations more than two endowed the patients with better marital relationship by improving idealistic distortion, communication, and leisure activities in relation to those never hospitalised [ Figure 4C 
Discussion
To our knowledge, our study is the first attempt to address the role of CD on quality of marriage. We demonstrated that CD exerted detrimental effects on the marital relationship, especially among the male patients. Patients of both genders have a more realistic appraisal of their marriage and are less satisfied with the relationship. We identified correlations between quality of marriage and HRQOL, IBD-related QOL, and disease severity. Factors including spouse's educational background, duration of marriage from disease onset, enteral nutrition, hospitalisation in past 12 months, and number of previous hospitalisations, were found to independently affect the marital relationship among all patients.
The negative impact on quality of marriage of many chronic conditions such as heart disease, chronic pain, rheumatic disease, has been well documented. 19 Spouses are always presenting poorer psychological wellbeing and decreased satisfaction in their relationship with the patients as well as increasing critical or controlling behaviours. 20, 21 It is a truism that CD can create excessive financial and psychological burdens due to its incurability and chronicity, consequently leading to marital dissatisfaction. A Canadian study found that the frequencies of separation or divorce among IBD patients were significantly, albeit slightly, higher than in the general population. 22 In the present study we demonstrated that patients with CD were affected in several aspects of marital relationship, including idealistic distortion and marital satisfaction. Further, it seemed in our study that male patients were more susceptible to be affected. Plenty of studies have shown women were more prone to a low level of marital satisfaction 7, 18 and the negative impact of IBD on the HRQOL than men. 23 We speculated that the relatively small number and older age of female patients contributed to disturbing the gender-related influence on quality of marriage, which, however, required further investigation. Pearson analysis demonstrated that quality of marriage correlated with both mental and physical scales of SF12 and with SIBDQ and HBI. Quality of marriage has been confirmed to be associated with HRQOL undoubtedly 24 ; however, the sophisticated and reciprocal relationship between marital relationship, physical health, and mental condition remains to be elucidated. Despite discrepant results, it was hypothesised that mental well-being such as depressive and/or anxiety symptoms and self-esteem might mediate links between marital satisfaction and physical health. 5 We found a stronger correlation between quality of marriage and mental scale of HRQOL, suggesting the significance of mental intervention in addition to medical treatment for improving the marriage of CD patients.
We demonstrated the positive relationship between spouse's educational attainment and quality of marriage, which was in line with the conclusions drawn from previous studies. 25 Woszidlo et al. found that spouse's educational background acts on their own and their partner's mutual problem solving, personal commitment, and propensity to divorce. 25 It was unsurprising that enteral nutrition was conducive to marital situation since it exerted good effect on HRQOL. 26, 27 Deep-rooted reasons, apart from pharmacological effects, may exist, because patients under treatment withenteral nutrition or not presented similar activity of disease [data not shown].
Previous hospitalisation impaired quality of marriage in the context of chronic illness. [28] [29] [30] It was plausible that hospitalisation in past the 12 months, which implicated financial and psychological burdens, posed negative effects on marital relationship. However it was confusing that CD patients hospitalised more than twice enjoyed a better marital condition as compared with those never hospitalised. This may due to the increased mutually supportive interactions obtained by those couples that are still together after more than two hospitalisations. However more investigations are required.
There are limitations in the present study. Despite a sizeable sample taken from multiple channels, it may not contain a full crosssection of patients with CD. The internet-based questionnaires may be less applicable to less-educated couples with less access to the internet, most of whom live in the economically backward countryside areas. Though accounting for a tiny proportion, these patients require more attention. Besides, we had enrolled relatively fewer female patients in relation to male subjects. Even though using diverse recruitment methods to minimise selection bias, we admit that selection and other types of investigation bias still may have existed. People suffering from CD have periods of health punctuated by illness; therefore the data regarding quality assessment of marriage may fluctuate, depending on the time of the survey.
Quality of marriage is among the most commonly studied outcomes in marriage and family research, and is proven to be associated with physical health and mental well-being by compelling data. However, due attention has not been given to this field in the context of CD on the premise that it is lifelong and incurable, subject to remissions and relapse, and probably leads to an excess mortality throughout life. Our preliminary study may impel more relevant researches to illuminate and to improve quality of marriage of patients, and finally help couples manage disease as a team, increase mutually supportive interactions, and reduce the adverse effects of disease-related events. 
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